Cancer is a disease that is associated with the progressive accumulation of growth-promoting oncogenes and inactivating changes in tumor-suppressor genes. These variations result in a significant difference in the level of specific protein expression in cancerous cells, which are often reflected in peripheral body fluids. The analysis of biomarkers in body fluids may reveal the first steps of the disease, become an important diagnostic tool, demonstrate the efficiency of the treatment, determine the status of a tumor in vivo, improve patient survival rates, predict clinical outcome etc. Significant progress in cancer diagnostic has been made by analysis of biomarkers in blood, serum, plasma and cerebrospinal fluids. Recently, the importance of urine, containing more than 3,000 detectable protein species became clear for the analysis of cancer biomarkers. Initially urine was used basically for analysis of bladder cancer; however, later studies demonstrated its usefulness for diagnostic and prognosis of other types of tumors, e.g. prostate, kidney and lung cancer [1, 2] . One of the proteins which is elevated in body fluids in various types of cancer and has been first identified because of its
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γ-Synuclein (γ-syn) is a small naturally unfolded protein belonging to the synuclein family [3] . It was discovered independently by several teams and, therefore, initially received different names: breast cancer specific gene-1 (BCSG1) [4] , persyn [5] , gamma-synuclein [6] and synoretin [7] . Ultimately the name γ-synuclein became accepted for convenience. Its association with breast cancer was demonstrated in the very first publication describing γ-syn by a high-throughput direct-differential cDNA sequencing approach. γ-Syn was highly expressed in a breast cancer cDNA library, but scarcely in a control breast cDNA library [4] . In situ hybridization demonstrated that γ-syn is undetectable in normal and benign breast lesions, exhibits partial expression in ductal carcinoma in situ, but is highly expressed in advanced infiltrating breast cancer [4] . Later the association of γ-syn with many different types of cancer has been demonstrated, including breast, ovarian [8] , bladder [9] , gastric cancer [10] , pancreatic adenocarcinoma [11] , glial tumors and medulloblastomas [12] . Furthermore, γ-syn induces mammary gland proliferation [13] , predicts poor clinical outcome in breast cancer [14] . In several studies γ-syn expression is associated with tumor grade [15] . Elevated levels of γ-syn proteins have been detected in various types of cancer, especially in advanced stages of the disease. Furthermore, several indicate that overexpression of γ-syn compromises normal mitotic checkpoint controls, resulting in multinucleation as well as faster cell growth. γ-Syn has also been shown to promote invasion and metastasis in in vitro assays as well as in animal models [16] . These observations raise questions about the mechanism of involvement of γ-syn in the process of tumorigenesis and metastasis, and efforts have already been made to use γ-syn for early cancer detection, as a marker for assessing tumor grade, determination of clinical outcome of cancer progression [15, 16] .
Finally, it has been established that γ-syn has a predictive and prognostic value in several types of cancer [17] and may be used as a stage-specific marker in various cancers [18] .
γ-Synuclein can stimulate proliferation and induce invasion and metastasis of breast cancer cells [19] . The clinical follow-up studies confirmed that patients with γ-synuclein expression predict poor clinical outcome in breast cancer and in colon cancer [20, 21] .
Investigation of molecular mechanisms underlying the oncogenic functions of γ-syn has disclosed that its role in cancer may be associated with the membrane-initiated estrogen signaling and related to its chaperone activity [13, 22] . Tissue-specific expression of γ-syn is regulated on transcriptional level by cis-regulatory elements located in the intron 1, whereas demethylation of exon 1 is an important factor responsible for the aberrant expression of γ-syn in cancer [23, 24] . γ-Syn expression is also regulated on post-transcriptional level by micro-RNAs [25] .
γ-Syn is secreted from tumor cells and is present in body fluids, e.g. blood, serum, cerebrospinal fluid (CSF), so it was used for diagnostic and prognosis of various types of cancer. In some studies elevated γ-syn in body fluids, e.g. serum, plasma, blood or CSF, showed diagnostic and/or prognostic properties, however, it did not become a universal cancer marker. Several studies suggest that analysis of γ-syn in urine may become a convenient method of analysis providing important diagnostic information about several types of cancer. Initially γ-syn together with two other proteins was identified as a urinary marker for bladder cancer by a combination of proteomic analysis and quantitative western blot [9] . Concomitant use of calreticulin and soluble isoform of catechol-o-methyltransferase together with γ-syn increased bladder cancer sensitivity detection [9] . Later another team showed that quantitation of γ-syn expression in bladder tissue correlated with the tumor stage, although γ-syn tissue level measured by immunohistochemistry was not a prognostic factor for survival prediction [18] . γ-Syn is also an important urinary diagnostic marker for non-invasive detection of primary and recurrent urothelial urinary bladder carcinoma [26] . The best diagnostic value was achieved when γ-syn was quantified in combination with another cancer marker -midkine (neurite growth-promoting factor 2, NEGF2) which enhances the angiogenic and proliferative activities of cancer cells [27] . The use of such multi-marker test significantly improves the bladder cancer detection both during the primary diagnostics and subsequent monitoring of patients [26] . Kumar and coauthors (2015) [28] used a high-resolution, mass spectrometry-based, quantitative proteomics approach for measurements variations of potential markers in urine samples from healthy subjects, non-bladder cancer patients and patients with non-invasive and invasive bladder carcinoma [28] . The authors identified γ-syn and four other robust biomarkers coronin-1A, apolipoprotein A4 and semenogelin-2. The use of such multiplex biomarker panel ensures high accuracy for the diagnosis of bladder carcinoma and provides the prospect for a non-invasive way to detect bladder cancer [28] .
Liu and coauthors (2016) used immunoassay and western blotting to measure γ-syn in urine [29] and found that γ-syn was elevated in the urine of bladder cancer patients. Interestingly, the urine γ-syn level in patients with urological benign diseases was considerably lower than in bladder cancer patients, but higher than in healthy controls [29] .
Thus, urinary analysis of γ-syn is proved to be important for early diagnosis of at least one type of oncologic diseases, bladder cancer. Dynamic intracellular localization of γ-syn [30] and its ability to migrate between cells [31] suggest that this analysis may have diagnostic and prognostic value for other types of cancer.
